Here we use the conventional definition of TB as the peak in the zero-field cooled (ZFC) magnetic susceptibility of a superparamagnet.
(SMM) with an energy barrier of 1110 K for thermal relaxation of magnetization. The sample shows no retention of magnetization even at 2 K and this led us to find a good correlation between the blocking temperature and the Raman relaxation regime for SMMs. The key parameter is the relaxation time ( "#$%&' ) at the point where the Raman relaxation mechanism becomes more important than Orbach.
Several lanthanide-based single molecule magnets (SMMs) have now been reported with energy barriers for reversal of magnetization (Ueff) greater than 1000 K. [1] [2] [3] [4] [5] However, the temperature at which these high-barrier SMMs retain magnetization differ markedly. exhibits hysteresis only up to 4 K, and TB = 14 K. [4] Here we use the conventional definition of TB as the peak in the zero-field cooled (ZFC) magnetic susceptibility of a superparamagnet. [6] One feature of these new high-barrier SMMs is that even this simple definition of TB has become questionable as the observed behavior near TB varies significantly. [7] Here we report a compound with a very high Ueff that shows . [8, 9] There are intermolecular hydrogen-bonding interactions Magnetic studies of 1 give a χMT product of 13.2 cm 3 mol -1 K at 300 K, as expected for a Dy III ion ( Figure S3 ). [10] The magnetization data saturate to a value of 4.9 NAμB by 3 T, consistent with an mJ = ±15/2 ground state. AC susceptibility measurements in zero field reveal strong frequency-dependent peaks in the out-of-phase susceptibility up to 68 K ( Figure S4 ). 
The environment of the Dy site in 1 is highly anisotropic and stabilizes the large |mJ| projections of the ground Dy(III) multiplet, as shown by an electrostatic calculation ( Figure S7 ). [11, 12] To obtain quantitative insight into the electronic structure, we performed complete active space self-consistent field spin-orbit (CASSCF-SO) calculations on the structure of 1. The low lying crystal field (CF) states are almost pure mJ functions (Table S4) Combined fitting of relaxation rate data for 1 (black points) and 1@1Y (red points) using the same Orbach and Raman parameters with unique QTM. Orbach regime (black), Raman (red), QTM pure (light blue) and dilute (dark blue) and overall fits for pure (light green) and dilute (dark green).
We probed the effect of dipolar interactions between Dy III sites through dilution experiments. A doped sample (1@1Y) was synthesized with a 1:19 molar ratio between DyCl3.6H2O and Table S6 ). Hysteresis measurements reveal a slight opening of the loops ( Figure S11 ) along with a maximum in the ZFC curve at 6 K ( Figure S12 ). Table S7 ), thus hyperfine coupling to these nearby 1 H nuclei is not the source of the poor performance. We are also confident that 161/163 Dy hyperfine is not responsible based on our recent work removing the Dy-based nuclear spins in SMMs. [13] While 1 joins the few reported SMMs with energy barrier over 1000 K (Table 1 , S7 and Figure S19 ), it does not retain magnetization: we felt understanding why 1 is so poor might help develop better SMMs. There is clearly no good correlation between Ueff and TB ( Figure S20) ; the short-coming of Ueff as the defining figure of merit has been highlighted previously in the literature for lower barrier systems. [14, 15] . It has been postulated that a flexible lattice is responsible for rapid relaxation observed in poor performing SMM systems; [16] however, due to the rigid network of hydrogen bonds and p-stacking interactions present in 1, this cannot be the explanation here.
In an attempt to understand why 1 is such a bad SMM, we have examined [4] We have omitted bimetallic systems with significant magnetic interactions, [3, 15] however we include [Dy2(Cp*)2(FeCp(CO)2)2] due to the significant isolation of the Dy ions as a result of the long {FeCp2(CO)2} bridges. [17] In comparing the Raman relaxation rates with TB, we define TB using the peak in ZFC measurements, except for [Dy2(Cp*)2{FeCp(CO)2}2] where ZFC/FC was not measured; thus, it was assigned TB = 6 K by hysteresis measurements with a sweep rate of 20 Oe/s. [17] which to compare these systems, we propose the point at which the Raman relaxation mechanism takes over from the Orbach regime. Using fitted parameters from literature, we identify the relaxation time ( "#$%&' ) at which these two competing rates are suggesting that the magnetic blocking in Dy III SMMs has far more to do with Raman relaxation as the Ueff value is now so high the Orbach mechanism is irrelevant ( Figure S20 ). [1, 18, 19] The two next best examples ( and n = 3, [20] with a noteworthy TB = 12 K; initially this TB appears inconsistent with the lower Ueff barrier. Plotting its τSwitch (6.5 x 10 
